Degradation pathways of 4-methylmethcathinone in alkaline solution and stability of methcathinone analogs in various pH solutions.
Analogs of methcathinone (MC), a psychoactive stimulant, are in circulation all over the world. These analogs have been assumed to be unstable in alkaline solutions, as is MC itself. The aims of this study were: (i) to identify the degradation products of 4-methylmethcathinone (4-MMC), a typical MC analog, in solution at pH 12 and to determine the degradation pathway, (ii) to investigate the effects of antioxidants such as l-ascorbic acid and sodium sulfite on the degradation of 4-MMC, and (iii) to investigate the stability of seven MC analogs (4-MMC, 4-, 3-, or 2-fluoromethcathinone, 4-methoxymethcathinone, N-ethylcathinone, and N,N-dimethylcathinone) in solutions at different pHs.1-(4-Methylphenyl)-1,2-propanedione (MPPD), 4-methylbenzoic acid (MBA), N,4-dimethylbenzamide (DMBA), and N-acetyl-4-MMC (N-Ac-4-MMC) were identified as the degradation products of 4-MMC in pH 12 solution by gas chromatography-mass spectrometry. There are two degradation pathways for 4-MMC as follows: (a) 4-MMC→MPPD→MBA→DMBA and (b) 4-MMC→N-Ac-4-MMC. Oxidants such as dissolved oxygen were presumed to be involved in this degradation based on the suppressive effects generated by the addition of antioxidants. All of the seven MC analogs tested were stable in acidic (pH 4) solution but degraded in neutral-to-basic solutions. Their degradation rates increased with increasing pH, and varied with their chemical structures. These findings will be very useful for not only forensic analysis but also future pharmacokinetic analysis.